The p53 protein induces stable miRNAs that have the potential to modify subsequent p53 responses.
The p53 tumour suppressor is a transcription factor that can increase the expression of mRNAs and microRNAs (miRNAs). HT29-tsp53 cells expressing a temperature sensitive variant of p53 have provided a useful model to rapidly and reversibly control p53 activity. In this model, the majority of p53-responsive mRNAs were upregulated rapidly but they were short-lived leading to rapid decay of the p53 response at the restrictive temperature. Here we used oligonucleotide microarrays and reverse transcriptase PCR to show that p53-induced miRNAs exhibited a distinct temporal pattern of expression. Whereas p53-induced miRNAs like miR-143-3p, miR-145-5p, miR-34a-5p and miR-139-5p increased as fast as mRNAs, they were extremely stable persisting long after p53 induced mRNAs and even their corresponding primary miRNAs had decayed to baseline levels. Three p53-induced mRNAs (MDM2, BTG2 and CDKN1A) are experimentally verified targets of one or more of these specific miRNAs so we hypothesized that the sustained expression of p53-induced miRNAs could be explained by a post-transcriptional feedback loop. Activation of consecutive p53 responses separated by a period of recovery led to the selective attenuation of a subset of p53 regulated mRNAs corresponding to those targeted by one or more of the p53-responsive miRNAs. Our results indicate that the long term expression of p53 responsive miRNAs leads to an excess of miRNAs during the second response and this likely prevents the induction of MDM2, BTG2 and CDKN1A mRNA and/or protein. These observations are likely to have important implications for daily cancer therapies that activate p53 in normal tissues and/or tumour cells.